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1 
Thls invention relates-to-multi-ply paper bags 
having pasted bottom ends. 
More particularly this invention relates to 
multi-ply paper bags intended for carbon black 
or similar powdery, fluffy inaterial, and which, 
when packed vith suchmaterial, must not only 
be strong enough-to withstand.fairly rough han- 
dling in shipping, but must primarily be formed 
with a bottom which will remain sfft-proof. 
From rime to.time various improvements bave 
been marie in pasted bag bottoms in an endeavor 
fo make them more nearly sift:proof, among 
which the improvements described in U.S. Let- 
ters Patent No. 1,960,929, issued 1Vay 29, 1934, to 
Taggert, are particularly well known. Whfle the 
adoption of some of these improvements by the 
trade has resulted insome reduction in loss in 
the shipping Of carbon black, nevertheless, I 
bave round, in the course of considerable obser- 
ration and experience in the -handling of bags of 
carbon black,that the percentge ofthese bags 
which are round fo be ruptured or leaky is still 
fairly large in spire of such improvements. 
In mystudy of thisproblem lbave found that 
these bag faflures are largely attributable to the 
following causes: 
(1) Failure in a pasted seam of one of the bot- 
tom flaps; 
(2) Tearing occurring in a ply where an end 
slit had been made in ,forming the bag bottom; 
(3) Formation ofbag bottom in such manner 
that unequal or excessive strain is imlosed on one 
of the pliesalone. 
Observance of faflures occurring in the pasted 
seams in the bottoms of carb0n black bags and 
tests which I bave mdein this connection, bave 
shown that such faflures in the pasted seams are 
less apt fo occur if the application of the paste 
bas takenplace onboth of the opposed surfaces 
or faces which are pasted one over the other, than 
when the paste is applied fo only one of the faces. 
In other words, whena flap is folded over and 
pasted down on the bag bottom, I bave round that 
there is less likelihood .of any faflure occurring 
along the pasted seamlines if the paste bas been 
applied not only on the underside of the ïlap but 
also on the surface to which such underside of 
theflap is fo be secured. This will be readilv un- 
derstood as-one considers thespeed and the. man- 
ner in which paste is applied for the seams in 
modern bag machines. 
One of the objects of the resent invention 
therefore is fo provide an improved bag bottom 
structure in which such double application of 
pastewill occur-along a "grèater .extent of the 
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bottom seam without necessitating any change 
in the present manner or method of applying 
" paste. 
Whfle tearing of the paper at the ends of the 
 slits, which slits are required fo be ruade in the 
plies to ferm the bottom sections of .standard 
types of bags, may be due fo one cause or 
other, obviously reduction in the number of slits 
required will reduce the number of chances for 
10 such tears fo occur. Furthermore, I bave found 
that reducing the amount oZ slitting required in 
the :paper tubing in the formation of the bag 
makes the bag easier fo run on the bag machine. 
Accordingly another object of the present inven- 
:15 tion is fo provide an improved multi-ply leak- 
pro0f bag in which less slitting of the plies wfll 
.be required than heretofore. 
In my opinion if is hot feasible fo manufacture 
bugs of the type uséd for carbon black without 
"20 some slitting of the paper tubing for forming 
the bottom section. In multi-ply bags the slits 
of the inner plies are of primary importance, and 
in the bags now commonly used for carbon black 
I bave round that leaks are more likely to start 
25 af the ends of the slits of the in_ner plies. There- 
fore an additional ob]ect of the present invention 
is te provide a bag bettom construction for a 
multi-ply bag in which there will hot oniy be 
fewer such slits but in which the slit portions of 
30 the inner ply wfll ultimately be so positioned as fo 
be sub]ected fo a minimum amount of strain from 
the pressure set up in the packed bag incidental 
fo ifs handling. 
The manner in which these ob]ects and other 
35 advantages are obtained in my improved bag 
bottom construction, wfll be pointed out in the 
course of the following brief description with 
reference to the accompanying drawings. 
In the drawings: 
40. Fig. 1 is a view, in perspective, of the multi-ply 
paper tubing from which my bag is ruade, show- 
ing the flrst folding of the tubing fo make the bel- 
lows-like side portions of the bag, and also show- 
ing the slitting of the tubing as required for my 
 45 improved bag bottom construction; 
Fig. 2 illustrates the bottom forming portion of 
the multi-ply paper tubing with the first stage 
of the bottom folding having taken place and 
vith the paste then having been applied to the 
5O bottom; 
Fig. 3 is a similar view illustrating the saine 
bottom portion, showing the inner main flap of 
the bottom fo!ded over onto the bottom in the 
next stage Of the forming of the bag bottom; 
55 Fi'g.4 is-a-vew ofthe completed-'bag.-bottom 
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with the outer main flap of the :bottom folded 
over on the irmer main flap, a portion of the 
outer ply of the paper .,being shown torn away 
to show the underlying ply and paste line more 
clearly; 
Fig. 5 is a perspective view, drawn to a smal]er 
scale, of the completed bag showing the bag 
opened out and ready for flliing. 
For the sake of simplicity in fllustrating my 
improved bag bottom constlction, the drawings ]0 
show the bag as formed of only two plies, thus an 
inner ply and an outer ply. Generally for car- 
bon black bags, at least three plies are used, in 
which case two plies take the place of the single 
outer ply which I have shown in the drawings. 15 
If is to be understood therefore that a double 
or double thickness of the paper would probably 
be used for the single outer ply shown in the 
drawings and that two or more thicknesses or 
plies could be substituted also for the single inner 20 
ply as well as ïor tlie single outer ply of the draw- 
ings. 
Whi!e tuf invention requires a minimum .of two 
plies or two thicknesses of paper, my invention 
can be carried out with any reasonable number 
of thicknesses or plies. ehe plies will constitute 
two groups in any event, thus an outer ply or 
group of plies and an inner ply or group of plies, 
corresponding fo the outer and inner plies if the 
drawings. The different plies or thicknesses of 
paper are secured together y spot pasting, and, 
in irder to form the bag tube each ply has a 
separate longitudinal seam, the longitudinal 
seams being staggered, all of this being customary 
and well known in multi-ply bag construction. 35 
Throughout the accompanying drawinis the 
reference character 9 indicates the outer ply, 
which may be regarded as representative of the 
outer group of plies as .previonsly mentioned, and 
 I simflarly indicates the inner ply.  4o 
Referring first to Fig. 1, the .bag tubing |2, 
composed of two plies H} and | is given the 
longitudinal folds 3, 4, 3 on each side in the 
usual manner to form the bellows-like sides for 
a square-bottom .bag. A pair of s]its is cut in 45 
each of the plies, thus the slits 6, |6 are cut 
in the outer ply |9 and the corresponding slits 
 ,   are cut in the inner ply   the slits of each 
pair being equally spaced from the longitudinal 
side folds and the sliks  ,  7 on the inner ply |  50 
being placed closer together and being shorter 
than the slit |6, 6 of the outer ply 6. These 
slits are similar in arrangement to those now coin- 
mon in multi-ply bags except that only one pair 
of such slits is made in each ply instead of the 
customary two opposite pairs of slits in each ply. 
Af ter the longitudinal side folding and the slit- 
ring have taken place, as fllustrated in Fig. 1, 
the end of the tubing from which the ,bottom 
part of the bag is fo be ruade is drawn out, 6o 
folded and pressed, as shown in Fig. 2, so as to 
form two simflar trapezoidal main bottom sections 
8 and 9 in the customary mariner. The pair 
of slits |6 (Fig. 1) in the outer ply {} will cause 
an outer lateral fiap 2{} (Fig. 2) to extend from 65 
one end of the two main ottom sections 8 and 
9, the length of the side edges 2 of the flap 
corresponding to the length of the slits 6. Simi- 
larly the pah" of slits  (Fig. 1) in the inner ply 
 will result in a smaller inner lateral flap 22 7o 
(Fig. 2) with side edges 2 determined by the 
length of the shorter siits . The inner fiap 
is. centrally spaced within the outer flap 2{}. The 
formation and arrangement of such lateral flaps 
is old in the art. However, contrary fo the estab- 

4 
lished practice, these outer and inner lateraI 
flaps 2{} and 22 are formed ai one end only of 
the main bottom sectiins |8 and |9 since the 
outer and inner plies each have oniy one pair of 
slits instead of the customary two pairs, as pre- 
viously mentioned. 
When the main bottom sections 18 and | 8, with 
the outer and-inner end lateral flaps 2{} and 
bave been arranged as shown in Fig. 2, the paste 
is applied in the usual manner in two broad 
parallel paste strips 24 and 26 joined by a trans- 
verse paste strip 25 af one end over the flaps 
6 and 22, and thus having the paste cover the 
areas indicated by the stippling in Fig. 2. The 
paste strips 2 and 2 are preferably made as 
wide as possible while still leaving a slight mat- 
gin between the inside edges of these paste strips 
4 and -3 and the adjacent edges of the paper, 
and also leaving a slight margin between the 
outer edges of these paste strips and the outer 
edges of the outer lateral flap 2{}. This is nec- 
essary so that the. paste will hot be pressed 
beyond these edges of the paper in the finished 
bag. 
After the application of the paste along the 
paste strips 2, 25, 26, the bottom forming por- 
tion if the bag is folded over on itself on the 
crease line 2 and thus the bottom portions wili 
be arranged in the formation shown in Fig. 3, 
this folded over portion forming the inner main 
triangular fold 28, which is pressed against the 
underlying bottom sections. Since the paste 
strips 2 and 23 extend over both the overlying 
and underlying faces beneath this main triangular 
fold 8, there is practically no possibflity of any 
faliure in the two paste seams which secure this 
main fold 2 fo the underlying bag bottom sec- 
tions. Furthermore, since the plies in the main 
triangular fold 28 have hot been slit, if any shift- 
ing of the bag contents is to take place past or 
through this main fold 28, such sifting must 
occur either af the inner fold corners 29 at the 
tip of the main fold 2 or between these corners 
29 and the adjacent inner edges of the paste 
strips 2 or 23. 
After the inner triangular main fold 28 has 
been secured in place as illustrated in Fig. 3, the 
final step in the completion of the bag bottom 
consists in folding the opposite end of the bot- 
tom forming portion of the bag over on the 
crease line 3{} and pressing this second and outer 
folded-over portion 3 (Figs. 4 and 5) down on 
the underlying bottom sections and down on 
top of the inner main triangular fold 
In my improved bag bottom the length and 
spacing of the pair of slits of the inner ply 
which determine the side edges of the inner 
and snaller lateral flap 2 are so arranged tha 
when the outer portion 3 is finally folded over 
on top of the inner main triangular fild 28, the 
corners 3- of the flap 22 of the inner ply   (Fig. 
4), formed af the inner ends of the slits of the 
inner ply, will overlie the inner main triangular 
fold 2 but will be located close to its edges. Lo- 
cating the slit corners 32 af these points has 
two distinct advantages. The slit corners of 
the inner ply represent the points at which the 
tearing of the bag paper is most likely to occur 
when strain is produced in the packed bag. By 
having the string unslitted inner main triangular 
fold of the bottom extending under these corners 
and capable of withstanding any reasonable 
strain occasioned by pressure from the fllled bag, 
thee corners 32 are guarded and protected, and 
the possibi!ity of any tearing of the izmer ply 
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of paper occurring af these corners after the bag 
is completed is reduced to a minimum. 
If any sifting is to occur from the folded-over 
portion 3! of the bag bottom this would be most 
likely to take place at the slit corners 3-. Mate- 
rial sifting from these corners 32 would be obliged 
fo pass through the pasted seams in some direc- 
tion in order to escape from the bag bottom. 
The most likely avenue of escape would be alon 
an outer edge 3S of the inner main triangular 
fold 28, thus, for example, in the direction in- 
dicated by the arrow x in Fig. 4. The reason for 
this, as apparent, is that when the outer flap 
20 is pasted down over this portion of the bot- 
tom, the difference in level of the two underlying 
surfaces along the ridge or fold line $3 increases 
the difllculty of producing a perfect seal along 
such line, this difference in level of the two 
underlying surfaces along such fold line amount- 
ing fo at least four thicknesses of paper. The 
side portions of the flap 20 which constitute the 
sealing strips over this part of the bottom area, 
whether constituting one or two thicknesses of 
paper, wfll always be at least three thicknesses 
of paper less than the thickness of the triangular 
fold section 23, and the reduced thickness of these 
sealing strips increases the possibility of better 
sealing. Furthermore, since the paste bas been 
applied both fo the underside of the flap 20 and 
also fo the underlying paper surface, which double 
application of paste extends up to the ridge or 
fold 33, and since the side portions of the flap 
20 extend for a substantial distance beyond the 
corners 32 and the oblique distance through the 
paste seam in the direction of the arrow x is even 
greater, I have found that when my bag bottom 
is ruade exactly as shown in Fig. 4, the likelihood 
of any material sifting out along the folded 
outer edges of the portions 8 or 3 of the bag 
bottom is almost negligible. This fact is another 
noticeable distinguishing feature betweer my 
improved bag bottom and the bottoms of bags 
now commonly being used for carbon black and 
the like. 
Previously when considering the possibflity of 
leakage occurring from the inner main fold 2, 
I bave explained that such leakage would have 
tre start .at or near the inner corners '29. From 
such points the only likely avenues of escape of 
the material would also be along the same ridge 
or fold lines 33. Assuming that the material 
might sift part of this distance along such an 
avenue, it would still bave to travel a path such 
as indicated by the arrow x in Fig. 4. The ave- 
nue of escape along this path, as already ex« 
plained, bas been most effectively sealed as the 
result of the improvements in my bag bottom. 
Thus I provide my bag bottom with an inner 
triangular unslitted main fold 8, exte.nding a 
substantial distance over the bag bottom, and a 
corresponding outer folded-over portion 3|, over- 
lapping the inner main fold 23. The two. plies, or 
groups of plies, from which the bag tube is 
formed, are slltted in the outer folded-over por 
tion 3! so as to form two lateral flaps constitut- 
ing the outer flap 2{) and the inner flap 22, the 
inner flap being located entirely withinthe outer 
flap. The two pairs of slits which form the two 
lateral flaps 2{) and 22 are so arranged and pro- 
portioned that the inner ends of the slits form- 
ing the inner flap will be positioned on the inner 
main fold 28 near the borders of the saine when 
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the inner flap is flnally secured in place on the 
bag bottom, and the side edges 21 of the outer 
flap 0 wfll extend to and over the borders 
of the inner main fold 23 at points a substantial 
5 distance out from the side edges of the inner flap 
22. Consequently the outer flap '20 not only pro- 
rides a protective outer sealing layer extending 
over and beyond the side edges of the inner flap 
22, but the side portions of the outer ap also 
I0 enable two supplemental triangularly-shped 
sealed areas o be provided beyond the borders 
of the inner main fold 28 and the outer folded- 
over portion 3, effectively blocking the most 
likely channels through which sifting of the bag 
15 contents from the bag bottom could otherwise 
possibly occur. In these added sealed areas, as 
well as along the paste seams sealing the inner 
and outer folds  and 3| fo the body of the bag, 
double application of paste, thus application of 
20 paste fo both opposed faces of the paper which 
are sealed fo each other, has been provided and 
in this manner any possible faflures in the paste 
seams are practically eliminated. 
Fnally my improved bag bottom, whether the 
25 bag tubing is formed with two plies or with more 
than two plies, is so ruade as fo withstand heavy 
strains; the amount of slitting of the plies in the 
forming of the bag bottom has been reduced by 
one-half, making the bag easier to run on the 
30 bag machine; and possibility of any tearing oc- 
curring af the slits of the inner ply bas been 
considerably lessened. 
I claire: 
A siftproof bag bottom of the character de- 
35 scribed formed on the bottom end of a multi« 
ply bag tube, said bag tube initially having a 
pair of longitudinal slits centrally spaced in the 
bottom end of one side wall of the outer ply 
and a pair of centrally spaced longitudinal slits 
40 in the bottom end of the saine side wall of the 
inner ply, said slits in said inner ply being con- 
siderably shorter and considerably nearer 
gether than the slits in said outer ply, said bot- 
tom end of said tube pressed into two identical 
main portions together comprising a substantially 
45 diamond-shaped bottom section having one end 
substantially triangularly-shaped, said pairs of 
slits forming tabs on said outer and said inner 
plies extending from the other end of said bot« 
tom section, said triangularly-shaped end folded 
5O 
over and secured to the bag bottom and extend 
ing more than hall way across the bag bottom, 
said other end folded over on said triangularly- 
shaped end and secured thereto and to said bag 
55 bottom, the tab of said inner ply being entirely 
superimposed on said triangularly-shaped end, 
and the tab oï said outer ply extending consider- 
able distance beyond the edges of said triangu 
larly-shaped end where said ends are overlapped. 
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